Background

Limited studies have been conducted regarding the use of inhaled budesonide to treat ambulatory patients symptomatic
with COVID-19 or suspected COVID-19. Inhaled budesonide may be considered for use in mild-to-moderate,
symptomatic, ambulatory (non-hospitalized) patients with confirmed or suspected COVID-19 infection as an alternative
or adjunct to COVID-19 monoclonal antibody therapy.

Recommendation

Based upon literature review, inhaled corticosteroid can be considered for adult ambulatory patients with mild-to-
moderate COVID-19 within 10 days from symptom onset.

Studies were conducted with inhaled budesonide; however, the IUH/Eskenazi Health COVID-19 Therapeutics Workgroup
endorses use of any inhaled corticosteroid, based on insurance coverage. See the below chart for equivalent inhaled
corticosteroid dosing:

Inhaled Corticosteroid Dosing
Budesonide (Pulmicort Flexhaler®) 4 puffs (720 mcg) inhaled twice daily x 7 days
180 mcg/actuation
Ciclesonide (Alvesco®) 2 puffs (320 mcg) inhaled twice daily x 7 days

160 mcg/actuation

Fluticasone propionate (Flovent ™HFA) 2 puffs (440 mcg) inhaled twice daily x 7 days
220 mcg/actuation

Fluticasone propionate (Flovent ™ Diskus) | 2 puffs (500 mcg) inhaled twice daily x 7 days
250 mcg/blister

Mometasone furoate (Asmanex® HFA) 2 puffs (400 mcg) inhaled twice daily x 7 days
200 mcg/actuation

*For Medicare, evaluate individual prescription benefit plans for preferred agents

Literature Support

Two studies have been conducted evaluating inhaled budesonide as a potential treatment for patients with mild-to-
moderate COVID-19.

The STOIC Trial, a randomized, open-label, parallel-group phase 2 clinical trial, evaluated efficacy of inhaled

glucocorticoids for early COVID-19:

e Patients were randomized to receive either budesonide 800 mcg inhaled twice daily for up to 14 days or usual care
with antipyretics, NSAIDs, and other agents for symptom management. Participants with confirmed COVID-19
included in analysis: 94% in both groups.

e Rates of hospitalization or emergency department attendance due to COVID-19 at 28 days were lower in the
budesonide group (1%), compared to patients receiving usual care (14%) [0.131, 95% Cl 0.043-0.218; p = 0.004].

e Self-reported clinical recovery was 1 day shorter with budesonide compared with UC [median 7 days [95% Cl 6—9] vs.
8 days (7-11); p = 0.007].
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Day 14 self-reported symptoms were present in 10% of participants randomly assigned to budesonide compared
with 30% of participants randomly assigned to usual care [95% Cl 0.075—-0.334; p = 0.003].

Proportion of days patients reported a fever (p = 0.051) or required PRN antipyretics (p = 0.025) were lower in
patients receiving budesonide.

Reported rates of adverse events with budesonide use were low.

The PRINCIPLE study, a platform trial investigating community-based interventions for COVID-19, including inhaled
budesonide:

Patients were randomized to receive either budesonide 800 mcg inhaled twice daily for 14 days or usual care with
agents for symptom management. Participants with confirmed COVID-19 included in analysis: 78% in the
budesonide group vs. 57% in the usual care group.

Co-primary endpoints measured within 28 days of randomization included time to first recovery, defined as the first
instance that a participant reports feeling recovered and hospitalization or death related to COVID-19.

There was benefit in time-to-first-recovery in the budesonide arm versus usual care (HR 1.208; 95% BCl 1.076—1.356,
estimated median benefit of 3.011 (95% BCI [1.134 — 5.410] days). The probability that median time to recovery was
shorter in budesonide versus usual care (i.e., probability of superiority) was 0.999, which met the pre-specified 0.99
superiority threshold).

Among those who contributed to the data for 28-day follow-up, the point estimate of the proportion of COVID-19
related hospitalizations/deaths was slightly lower in the budesonide group compared to usual care (59/692 [8.5%)] vs
100/968 [10.3%]; estimated percentage difference 2.1%; 95% BCl -0.7 -4.8%). The probability that COVID-19
hospitalizations/deaths were lower in the budesonide versus usual care (probability of superiority) was 0.928, which
did not meet the predefined superiority threshold of 0.975.

There was evidence of benefit with budesonide in early sustained recovery, 32.2% in the budesonide arm compared
to 22% in the usual care arm, 95% BCl 1.46 (1.23-1.74); P-value <0.0001.

79.9% of participants reported using budesonide for at least 7 days.

At 14 and 28 days, the WHO-5 Wellbeing Index showed benefit with budesonide; mean (SD) [n] at day 14; 42.6(24.9)
[673] in budesonide arm, 39.1(24.6) [689] in the usual care arm; 95% BCl 3.37(0.97-5.76; p-value 0.006.at day 28;
54.9(25.2) [612] in budesonide arm, 51.2(24.9) [620]; 95% BCl 3.34 (0.87-5.81]; p-value 0.008.

Minimal adverse effects noted.

Overall, inhaled budesonide improved the time to recovery by a median of 3 days compared to usual care alone.

Additional studies are ongoing to further evaluate the efficacy of inhaled glucocorticoids as a potential treatment for
mild-to-moderate COVID-19 in ambulatory patients.

Additional FAQs

Q: What was the impact of the study results?

Inhaled budesonide was shown to reduce COVID-19 related emergency department visits and hospitalizations in both
the STOIC trial, and the ongoing PRINCIPLE trial. Inhaled budesonide plus supportive care was shown to reduce the time
to recovery by 2-3 days in patients who tested positive for COVID-19.

Q: How should inhaled corticosteroides be used in COVID-19 positive patients?
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Inhaled Corticosteroids for Ambulatory Patients with

Mild-to-Moderate COVID-19

While studies evaluated inhaled budesonide alone, an alternative inhaled corticosteroid would be appropriate
treatment options in the event insurance does not cover budesonide.

Q: When should treatment be initiated?

Treatment should be initiated as soon as possible. Studies demonstrated that initiating therapy within 3 days of
symptom onset showed maximum benefit; however, treatment can be initiated up to 10 days after symptom onset.

Q: What should I talk to patients about?

Monitor the patients for potential side effects including sore throat, oral candidiasis (thrush) and headache. Patients will
need to be educated on proper steroid inhaler technique.
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